This 
Introduction
Left ventricular hypertrophy imparts a substantial risk of morbidity and mortality.' Echocardiography has permitted the reliable, non-invasive estimation of left ventricular mass.2 However, most physicians have relied on the electrocardiogram to detect the presence of left ventricular hypertrophy in hypertension. Several electrocardiographic criteria have been suggested, including the Romhilt-Estes point score,3 Sokolow-Lyons voltage criteria,4 and the presence of ST-T wave changes ('strain'). 5 We conducted a study to assess the sensitivity and specificity of the electrocardiogram in detecting left ventricular hypertrophy in patients with essential hypertension.
Patients and methods
Eighty-six patients with treated essential hypertension between the ages of 30-65 were enrolled in a prospective study. The mean duration of treatment was 2 years (95% CI 1-3 years Calculated sensitivity, specificity and accuracy for the electrocardiographic criteria assessed are given in Table I. The Romhilt-Estes point score system was highly specific but had a low sensitivity and the correlation with echocardiographic left ventricular mass index was poor (r = 0.28). The SokolowLyons criteria was also highly specific but was less sensitive and correlation with echocardiographic left ventricular mass index was poor (r = 0.17). Both scores had similar sensitivity and specificity in men and women.
The combination of voltage left ventricular hypertrophy with ST-T wave inversion was very specific but sensitivity was poor. We also evaluated other non-voltage markers of left ventricular hypertrophy. Isolated ST-T wave changes had a poor sensitivity and moderate specificity. Left atrial abnormalities and isolated left axis deviation had similar sensitivity and specificity. Further analysis of the data showed similar diagnostic accuracy in overweight (body weight> 110% ideal body weight) when compared with non-obese subjects.
Discussion
Echocardiographic criteria for left ventricular hypertrophy have been shown to have excellent sensitivity, specificity and accuracy6 when compared with postmortem left ventricular mass, and its reliability has also been confirmed angiographically. 7 The homogenous population we studied permitted the assessment of Romhilt-Estes point score and Sokolow-Lyons criteria in a clearly defined clinical setting. In our population, both the electrocardiographic criteria appeared to have a very low sensitivity due to a high incidence of false negatives but both methods appeared to be very specific (specificity> 90%). Therefore, in a population with prevalence of left ventricular hypertrophy the high false-negative rate renders both criteria of limited value. Both scores were not affected by increasing body weight and had similar sensitivity and specificity in men and women.
Non-voltage markers of left ventricular hypertrophy, including ST-T strain, left atrial abnormality, left-axis deviation, gave diagnostic accuracy similar to the Romhilt-Estes point score and the Sokolow-Lyons score. However, these markers, although more sensitive than the standard electrocardiographic criteria, were consistently less specific (<70%) except for the combination of voltage left ventricular hypertrophy and ST-T wave inversion which was very specific (100%). Thus, the clinician, when assessing a hypertensive patient, could use any of these criteria as a marker of hypertensive left ventricular hypertrophy.
The results of our study differ from the suggestions of early reports8-10 where good correlation has been shown between electrocardiographic criteria and echocardiographic or post-mortem left ventricular hypertrophy. However, these studies were either population based or involved a heterogeneous group of patients and did not address the specific question of the reliability of the electrocardiogram in hypertensive subjects. Our study suggests that, in hypertensive subjects, the reliability of electrocardiographic criteria is very poor and that it is less than that in the general population. Recent reports'-12 have suggested that echocardiographic left ventricular hypertrophy predicts complications of hypertension in men and women. Due to the low sensitivity and poor accuracy of electrocardiographic diagnosis of left ventricular hypertrophy, we conclude that if accurate assessment of left ventricular hypertrophy is required in hypertensive patients, then this should be done by echocardiography. Such a policy could lead to a large increase in the workloads of echocardiographic departments throughout the country.
However, in view of recent reports'"-12 regarding the prognostic implications of echocardiographic left ventricular hypertrophy in hypertension and the beneficial effects ofanti-hypertensive therapy in reducing echocardiographic left ventricular hypertrophy,'3 such a policy could be justified.
